Abstract
after 20 hours, while toluene and isoprene did not show obvious wall loss during a two-day experiment 122 (Peng et al., 2016b) .
the measured concentration ratios of toluene to benzene in this study (Yuan et al., 2013) . Dedicated gas 144 monitors, including the SO2, NOx, CO, CO2 and O3 monitors (Thermo), were utilized, and calibrated each 145 experiment day. Zero airflow was connected to the chamber during experiment to make up the sampling 146 airflow.
3 Results

148
3.1 Simulation of SOA formation from gasoline exhausts. The temporal evolution of gas-and particle-149 phase species during the chamber experiment was examined and is illustrated in Figure 2 Atmos. Chem. Phys. Discuss., doi:10.5194/acp-2017 Discuss., doi:10.5194/acp- -254, 2017 Manuscript under review for journal Atmos. Chem. Phys. Discussion started: 27 March 2017 c Author(s) 2017. CC-BY 3.0 License. concentration of NOx, benzene and toluene in the chamber were 163 ppb, 5.6 ppb and 16.8 ppb,
152
respectively, corresponding to the severe urban haze condition in the megacities (Guo et al., 2014) . After 153 the chamber was exposed to the sunlight, 99% of NO was converted to NO2 within the first 10 min due but with different decay coefficients (Fig. 2b) . Aerosol evolution is always characterized by a 158 photochemical-age-based parameterization method in ambient measurements as well as chamber 159 experiments (Hu et al., 2013; de Gouw et al., 2005; Peng et al., 2016a) . Therefore, in order compare our
160
SOA production in different experiments (in which solar flux were different from each other), OH 161 exposures are calculated based on the ratios of benzene and toluene concentrations, which react at 162 different rates with OH radical (de Gouw et al., 2005) . Besides, assuming that the OH concentration is 163 1.6 × 10 6 cm -3 , photochemical age is estimated to compare our results with the previous ambient 164 measurements (Hu et al., 2013; Peng et al., 2016a) .
165
New particle formation occurred inside the chamber within 10 min of exposure to the sunlight ( ) and low relative humidity (40 -50%) inside the 173 chamber, heterogeneous reactions and aqueous phase processing were not important for the formation of stable around 0.4 over the entire experiment, indicating that condensed phase reactions, i.e., aqueous or heterogeneous reactions, which produce high oxidized oligomers, was not significant in the chamber experiments in this study. These SOA, therefore, were likely formed via condensation of less volatile 178 products oxidized through gas phase reactions of VOCs precursors with limited multigenerational 179 chemistry (Robinson et al., 2007; Jimenez et al., 2009; Jathar et al., 2014 
formation from C10-aromatics, alkenes and alkanes is found to be neglectable and are not taken account Table S1 ,
468
respectively. The green circles, red squares and red circles (b) represent the experiments E1, E2 and E3
469
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